To determine the effect of cyclic GMP and cyclic GMPdependent protein kinase, microsomes were preincubated for 10 min at 37°C with 100 pM-isobutylmethylxanthine, 1 pM-cyclic GMP alone, 16-138 p-units of cGMP-dependent protein kinase/ml alone or with the combination of these agents. Supported by a grant from the British Heart Foundation.
BIOCHEMICAL SOCIETY TRANSACTIONS
To determine the effect of cyclic GMP and cyclic GMPdependent protein kinase, microsomes were preincubated for 10 min at 37°C with 100 pM-isobutylmethylxanthine, 1 pM-cyclic GMP alone, 16-138 p-units of cGMP-dependent protein kinase/ml alone or with the combination of these agents. Sodium fluoride has been shown to activate GI, G, and G,, an effect which is potentiated by Al". It is thought that AIF4-substitutes for the y-phosphate of GTP [l]. It is becoming apparent that a unique guanine nucleotide-binding protein (G,) may play a role in phospholipase C activation in a manner analogous to that of G, and GI in adenylate cyclase activation [2] . In this report we show that while NaF is a weak stimulator, it also inhibits Ca2+ and guanosine 5 '-[ythioltriphosphate (GTP[S] )-stimulated phosphoinositide hydrolysis in permeabilized hepatocytes. This may be an indirect effect due to inhibition of phosphatidylinositol (PI) kinase.
Kesults und discussion
Monolayer cultures of rat hepatocytes were incubated with ['HJinositol for 18-24 h as described 131. Hepatocytes were permeabilized with digitonin (0.075 mg/ml) for 5 min on ice in a 0.25 M-sucrose buffer containing 0.5 mwdithiothreitol DTT and 10 mM-Hepes (pH 7.4). This treatment led to the release of approximately 80-90% of lactate dehydrogenase activity. To measure phosphoinositide hydrolysis, hepatocytes were washed once with digitonin-free sucrose buffer and incubated for 10 min at 37°C in buffer containing 50 mM-Hepes (pH 7.4), 0.5 mM-EDTA, 20 mM-LiCI, 0.3 mg of BSA/ml, 140 mM-NaC1, 6 mM-MgCl? and 2 mM-ATP in the presence or absence of NaF, GTPIS] or CaCI,. Inositol bis-, tris-and tetrakis-phosphate (IP, + IP, + IP,) accumulation was determined by Dowex chromatography as described by 
CaC12
(1 mM) and NaF (20 mM) was approximately 400%,, 1000% and 50%, respectively (results not shown). respectively. The levels of inositol phosphate were also increased by a similar amount (results not shown). NaF was a much weaker agonist compared with GTP[S] and CaCI,. However, the effects of GTP [S] and CaCl, were markedly reduced if hepatocytes were co-incubated with NaF. NaF has also been shown to inhibit carbachol-stimulated inositol phosphate formation in rat cortex slices [5] . The authors did not see any effects of NaF on the levels of phosphoinositides or the metabolism of inositol phosphates and suggested that NaF activates a unique inhibitory G protein that is coupled to phospholipase C. We conclude that although NaF is a weak stimulator of phosphoinositide hydrolysis (presumably through activation of G ), it is also an inhibitor of the effects of GTP [S] and Ca2+'possibly through inhibition of PI kinase.
Myoblast fusion represents a stage in the differentiation of skeletal muscle which occurs during embryonic development [ I ) . Post-mitotic mononucleated myoblasts fuse to form multinucleated myotubes which are muscle fibre precursors. The fusion of myoblasts is accompanied by an increase in the synthesis of muscle specific proteins such as the B-adrenergic neurotransmitter receptor and contractile proteins, e.g. troponin. Myoblast fusion in vivo is asynchronous, but may be made synchronous using myoblasts in primary culture. This is achieved because the fusion of myoblasts is a Ca"-dependent process 121. When cultured at a low Ca2+ concentration ( l o -' M), myoblasts divide, align and reach fusion competence after 50 h. Addition of 1.4 mM-Ca2+ results in rapid synchronous fusion. Myoblast differentiation thus provides a model system to study membrane fusion and the mechanisms of co-ordinate protein synthesis.
Development of hormonal responsiveness is a common feature o f the differentiation of various cell types during embryogenesis. b-Adrenergic receptors appear in embryonic quail muscle during the fusion stage of differentiation and the cells become responsive to isoprenaline [ 31. The transfer of information from many agonist-activated cell surface receptor to effector systems is mediated by a family of guanine nucleotide binding proteins (G-proteins). G-proteins are heterotrirneric proteins with three distinct a-, b-, y-subunits.
The identity of the G-protein is defined by the nature of the a-subunit which possesses an intrinsic GTPase activity [4] . Given the major importance of G-proteins in signal transduction it is probable that there are changes in the types and relative amounts of G-proteins present in the plasma membrane during differentiation. Evidence for this comes from studies on the neuroblastoma x glioma hybrid cell line NG108-15, where differentiation with dibutyryl cyclic AMP results in changes in the relative amounts of the guanine nucleotide binding proteins G, and G , [ S ] . Myoblasts prepared from chick embryonic skeletal muscle as previously described [6] were studied to determine which G-proteins were present and whether there are changes in the relative amounts during differentiation.
Membranes were prepared from myoblasts cultured in a medium containing a low concentration of Ca2
Dulbecco's modified Eagle's medium supplemented with 10% (v/v) dialysed horse serum and 20 pg of conalbumin/ ml) for 24 h, 50 h and 98 h. At these times of harvesting, the myoblasts are predominantly proliferating, fusion competent and non-fused, respectively. The cells harvested at 98 h are non-fused controls to compare with myotubes formed by fusion of fusion-competent myoblasts cultured in medium containing 1.4 mM-Ca*+ for 48 h (total time in culture 98 h).
Two approaches were adopted to attempt to characterize the G-proteins present in chick myoblast membranes at Vol. 18
